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(54) VALVE OPERATING CHARACTERISTIC VARIABLE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a valve operating 
characteristic variable device capable of being composed 
without complicating an engine structure. 

SOLUTION: This valve operating characteristic variable device 
1 varies the valve opening timing and the lift amount of an 
intake valve 6 drivingly opened by a cam 7 formed on a 
camshaft 8 according to the operating conditions of an internal 
combustion engine. The device comprises a first rocker arm 9 
swingable with one end thereof brought into contact with the 
intake valve, a second rocker arm 10 swingable between the 
cam and the other end of the first rocker arm with the cam 
brought into contact with the other end of the first rocker arm, 
and a second rocker arm support means (drum 11) supporting 
the swing pivot (trunnion part 20) of the second rocker arm 
displaceably around the camshaft. 
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* NOTICES * 

iTPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is valve-action property adjustable equipment for changing the valve-opening timing and the amount of 
lifts of an inlet valve by which a valve-opening drive is carried out according to an internal combustion 
engine's operational status by the cam prepared in the cam shaft, 

The 1st rocker arm which may be rocked in the condition of having made the end contacting said inlet valve, 

The 2nd rocker arm which may be rocked between said cams and other ends of said 1st rocker arm in the 
condition of having made said cam and other end of said 1st rocker arm contacting, 
Valve-action property adjustable equipment characterized by having the 2nd rocker arm support means 
which supports the rocking supporting point of said 2nd rocker arm possible [ displacement ] by the 
circumference of said cam shaft. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

Especially this inventions are continuous and a thing about the valve-action property adjustable equipment 
constituted so that it could be made to change to a stepless story about the valve timing and the amount of 
lifts of an inlet valve which were prepared in an internal combustion engines combustion chamber about 
valve-action property adjustable equipment. 
[Background of the Invention] 
[0002] 

These people have already proposed continuous and the valve gear for internal combustion engines 
equipped with the valve-lift adjustable equipment changed to a stepless story for the amount of lifts of an 
inlet valve (whenever [ valve-opening ]) (please refer to the patent reference 1). 
[0003] 

The technique indicated by this patent reference 1 carries out the rotation drive of the sector worm gear by 
the worm by which a rotation drive is carried out with a motor, and it rotates the lever directly linked with 
the worm gear, and he is trying to change the transmissibility of the cam lift to an inlet valve. Since 
according to this an inlet valve becomes being in a close-by-pass-bulb-completely condition with continuous 
and as in the charging-stroke early stages of a piston about the amount of lifts when the amount of lifts is 
made small in a low speed and a low loading field since valve-opening timing (open angle) cannot be 
changed although it can be made to change to a stepless story, the pumping loss in a charging stroke will 
increase. 
[0004] 

In order [ being such ] to cope with it inconvenient, the technique which prepared the cam which has the 
cam side which inclines in the shaft orientations of a cam shaft in the cam shaft free [ the slide to shaft 
orientations ] is proposed (please refer to the patent reference 2). If a ball spline, a roller spline, etc. are 
adopted especially as the sliding section of a cam, since the smooth nature at the time of carrying out shaft- 
orientations migration of the cam can also be secured according to this, the coincidence continuation 
adjustable of valve-opening timing and the amount of lifts becomes possible. 
[Patent reference 1 ] JP,2002-3643 1 7, A 
[Patent reference 2] JP,2003-00381 1,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0005] 

However, it must depend on obtaining desired valve-opening timing and the desired amount of lifts in the 

case of the structure proposed by this patent reference 2 chiefly at the profile of a cam, and the top where 

processing of a cam is troublesome, since the driving gear for carrying out slide migration of the cam must 

be installed in a cam shaft side by side, the structure of a moving valve mechanism must be complicated and 

it cannot but enlarge. 

[Means for Solving the Problem] 

[0006] 

In order to offer the valve-action property adjustable equipment which can be constituted without solving 
such a technical problem and causing complication and enlargement of structure claim 1 of this invention 
The valve-action property adjustable equipment (1) for changing the valve-opening timing and the amount 
of lifts of an inlet valve (6) by which a valve-opening drive is carried out according to an internal 
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combustion engine's operational status by the cam (7) prepared in the cam shaft (8) The 1 st rocker arm 
which may be rocked in the condition of having made the end contacting an inlet valve (9), The 2nd rocker 
arm which may be rocked between a cam and the other end of the 1 st rocker arm in the condition of having 
made a cam and the other end of the 1st rocker arm contacting (10), It shall be characterized by having the 
2nd rocker arm support means (drum 1 1) which supports the rocking supporting point (trunnion section 20) 
of the 2nd rocker arm possible [ displacement ] by the circumference of a cam shaft. 
[Effect of the Invention] 
[0007] 

According to the configuration of claim 1 of such this invention, the head of a cam is transmitted to the 1st 
rocker arm through the 2nd rocker arm. And by carrying out the variation rate of the rocking supporting 
point of the 2nd rocker arm by the circumference of a cam shaft, the hoop direction distance of the rocking 
supporting point of the 2nd rocker arm and the contacting point of a cam changes. Thereby, it changes at the 
same time whenever [ transmissibility / to the 1st rocker arm of the head of a cam /, i.e., valve-opening, ] 
changes, the valve-opening angle over an angle of rotation, i.e., the valve-opening timing, of a cam. 
Therefore, this invention enables it to change valve-opening timing and the amount of lifts to coincidence 
with one equipment, valve-action property adjustable equipment is constituted upwards, without causing 
complication and enlargement of structure, and great effectiveness can be done so. 
[Best Mode of Carrying Out the Invention] 
[0008] 

This invention is explained to a detail with reference to the drawing of attachment in the following. 
[0009] . v . . 

Drawing 2 shows the important section of the moving valve mechanism of the internal combustion engine 
with which the valve-action property adjustable equipment 1 by this invention was applied to the drawing 1 
list. The inlet valve 6 which makes the mushroom form by which normally closed valve energization was 
carried out with the valve spring 5 that this valve-action property adjustable equipment 1 is formed in the 
cylinder head 2, and should open and close the suction port 4 of a combustion chamber 3, The cam shaft 8 in 
which the cam 7 for an inlet- valve drive for carrying out the valve-opening drive of the inlet valve 6 was 
formed, the condition of having carried out the enclosure of the cam shaft 8 to two rocker arms 9-10 for 
transmitting the head of the cam 7 for an inlet- valve drive to an inlet valve 6 — a cam shaft 8 and relativity — 
it consists of a drum 1 1 (the 2nd rocker arm support means) supported on the cylinder head 2 pivotable. 
[0010] 

Among these, since an inlet valve 6, the cam shaft 8 containing the cam 7 for an inlet- valve drive, and the 
1st rocker arm 9 that made the tappet member 12 prepared in the end contact the stem edge of an inlet valve 
6 are a well-known format and the configuration of an abbreviation EQC, the present design can be 
followed. 
[0011] 

The cam 7 for an inlet- valve drive and the cams 13 for an exhaust valve drive are installed successively by 
the serial about the direction of a cylinder bank, and the cam shaft 8 is supported free [ rotation ] by the 
cam-shaft holder 14 by which the bolt stop was carried out on the cylinder head 2. 
[0012] 

Two were constituted comparatively and the drum 1 1 which carried out the enclosure of the cam shaft 8 is 
received for the cam shaft 8 by the thing of Johan section 11a and bottom half section 1 lb combined in one 
with two or more bolts 1 5 with a hexagon-head hole, enabling free rotation. And the cylinder side 16 of the 
shaft-orientations both ends is supported by the journal bearing 17 prepared in the cam-shaft holder 14, and 
the bearing boss 18 formed in same axle. 
[0013] 

While the trunnion section 20 of the end is supported by two crotches 19 by which the 2nd rocker arm 10 
was really formed in the periphery section of a drum 11, the cam follower 21 which carries out rolling 
contact is formed in the external surface of the cam 7 for an inlet- valve drive at the other end. Moreover, the 
peripheral face is making the shape of radii of proper curvature, and the roller follower 22 prepared in the 
other end of the 1 st rocker arm 9 is carrying out rolling contact. 
[0014] 

The aperture 23 which makes the cam 13 for an exhaust valve drive look into is carrying out opening to the 
part corresponding to the cam 13 for an exhaust valve drive in the peripheral wall of a drum 1 1 that the head 
should be transmitted to an exhaust valve through the rocker arm which is not illustrated. 
[0015] 
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The sector gear 24 crossed in general to the range of 90 degrees is formed in the peripheral face of a drum 

1 1 , and the pinion 25 has geared on this sector gear 24. 

[0016] 

The control shaft 26 in which the pinion 25 was formed is supported by the cylinder head 2, and driving 
force is given to a projection and its terminal from the driving gear formed in the exterior of the cylinder 
head 2 from the bearing hole 27 with which the axis end was formed in the direction end wall of a cylinder 
bank of the cylinder head 2. 
[0017] 

The driving gear which carries out the rotation drive of the control shaft 26 The **** shaft 28 by which a 
rotation drive is carried out with the motor which is not illustrated, and the nut member 29 screwed in the 
**** shaft 28, The lower limit is the nut member 29 from the rocker arm 31 by which pin association was 
carried out at the other end of the connecting linkage 30 which carried out pin association of the end, and a 
connecting linkage 30. The terminal of the control shaft 26 which penetrated the bearing hole 27 formed in 
the direction end wall of a crankshaft of the cylinder head 2 to the upper limit of a rocker arm 3 1 , and was 
projected to the method of outside to it is combined rigidly. 
[0018] 

The description of the valve-action property adjustable equipment 1 by this invention By forming the 2nd 
rocker arm 10 by which trunnion support was carried out in the end in two crotches 19 really formed in the 
periphery section of a drum 1 1 between the cam 7 for an inlet- valve drive, and the 1st rocker arm 9, and 
rotating a drum 1 1 according to operational status It is in the place to which it was made to change the hoop 
direction location of the 2nd rocker arm 10 between the cam 7 for an inlet- valve drive, and the 1st rocker 
arm 9. 
[0019] 

As shown in drawing 4 (a), by the above configuration the point of contact of the 1st rocker arm 9 arid the 
2nd rocker arm 1 0 It is in the location nearest to the center of oscillation (trunnion section 20) of the 2nd 
rocker arm 10. and when it determines that the rotation location of a drum 1 1 is in the most distant location 
from a point of contact with the cam 7 of the 2nd rocker arm 10 Since the amount of path directional 
movements of the trunnion section 20 which is the center of oscillation of the 2nd rocker arm 10 is small 
even if it takes to rotation of a cam 7 and a cam follower 21 moves in the direction of a path greatly The 
transmissibility to the 1st rocker arm 9 of the amount of lifts of a cam 7 serves as min, and the amount of 
valve-opening lifts of an inlet valve 6 also serves as min (zero are included). 
[0020] 

As shown in drawing 4 (b), on the other hand, the point of contact of the 1st rocker arm 9 and the 2nd rocker 
arm 1 0 It is in the most distant location from the center of oscillation (trunnion section 20) of the 2nd rocker 
arm 1 0. and when it determines that the rotation location of a drum 1 1 is in the location nearest to a point of 
contact with the cam 7 of the 2nd rocker arm 10 Since the amount of path directional movements of the cam 
follower 21 which the transmissibility to the 1st rocker arm 9 of the amount of lifts of a cam 7 serves as 
max, that is, is taken to rotation of a cam 7 gets across to the 1 st rocker arm 9 as it is, the amount of valve- 
opening lifts of an inlet valve 6 also serves as max. 
[0021] 

And when the amount of valve-opening lifts of an inlet valve 6 serves as min, the tooth lead angle of the 
angle of rotation of the cam shaft 8 at the time of the maximum valve opening of an inlet valve 6 will be 
carried out most. That is, as shown in drawing 5 , both the valve-opening timing and amounts of lifts of an 
inlet valve 6 will carry out continuation adjustable to a stepless story. 
[0022] 

That is, the drum 1 1 which supported the 2nd rocker arm 10 carries out an angular displacement by the 
circumference of a cam shaft between the amount of lifts minimum location shown in drawing 4 (a), and the 
amount of lifts maximum location shown in drawing 4 (b), and, according to this valve-action property 
adjustable equipment 1, the circumferencial direction location of the supporting point (trunnion section 20) 
of the 2nd rocker arm 10 can displace continuously between the amount of lifts minimum location, and the 
amount of lifts maximum location. This changes to that a point of contact with the 1st rocker arm 9 of the 
2nd rocker arm 10 and a point of contact with the cam 7 of the 2nd rocker arm 10 are continuous, and a 
stepless story. And by this Although the amount of path directional movements of the cam follower 21 
which contacts a cam 7 does not change, since the amount of path directional movements of the roller 
follower 22 of the 1st rocker arm 9 to the 2nd rocker arm 10 changes, it will change to that the valve- 
opening timing and the amount of lifts of an inlet valve 6 are continuous, and a stepless story. 

http ://www4 . ipdl . ncipi .go . jp/cgi-bin/tran_web_cgi_ej j e 51 1 5/2006 



JP,2005-194986,A [DETAILED DESCRIPTION] 



Page 4 of 4 



[0023] 

Moreover, the relation between the variation of a valve lift and the variation of valve-opening timing can be 
suitably set up by choosing suitably the extension direction over the hand of cut of the cam 7 for an inlet- 
valve drive, the migration direction of the trunnion section 20 of the 2nd rocker arm 10, and the cam hand of 
cut of the 2nd rocker arm 10. 
[0024] 

It becomes possible to decrease a pumping loss and to raise fuel consumption by this, by carrying out a lag, 
while using an inlet valve 6 as a high lift for example, at the time of a high speed, and carrying out a tooth 
lead angle at the time of a low speed, acquiring the valve-opening property which suited high-speed 
steering, while narrowing an open angle by the low lift. 
[0025] 

Moreover, since the rotation drive in the circumference of the cam shaft of the drum 1 1 as the 2nd rocker 
arm support means is realized by engagement with the sector gear 24 formed in the periphery section 
inferior surface of tongue of a drum 11, and the pinion 25 formed in the control shaft 26 arranged under the 
drum 1 1 in one, and the gear section can be immersed into the lubricating oil which collected on the cylinder 
head according to this, exceptional lubrication structure is unnecessary. 
[0026] 

In addition, although the 2nd rocker arm 10 may present irregular behavior since the reaction force of a 
valve spring 5 stops contributing in a low lift region, it can cancel this by forming a twist spring for 
example, on trunnion by carrying out the pressure welding of the cam follower 21 to the peripheral face of a 
cam 7. 
[0027] 

Moreover, a valve-action property, a tappet clearance, etc. can also be changed with sufficient convenience 
by deflecting the core of a cam shaft 8 and a drum 1 1 intentionally, or setting up suitably the curvature of 
the rolling contact surfaces of rolling element of the roller follower 22 of the 2nd rocker arm 1 0. 
[Brief Description of the Drawings] 
[0028] 

[Drawing 1] It is the side elevation which this invention equipment excises a part and is shown. 

[Drawing 2] It is the perspective view which this invention equipment excises a part and is shown. 

[Drawing 3] It is the important section perspective view of a driving gear. 

[Drawing 4] It is the actuation explanatory view of this invention equipment. 

[Drawing 5] It is the characteristic ray Fig. of the valve lift by this invention. 

[Description of Notations] 

[0029] 

I Valve-Action Property Adjustable Equipment 

6 Inlet Valve 

7 Cam for Inlet- Valve Drive 

8 Cam Shaft 

9 1st Rocker Arm 

10 2nd Rocker Arm 

I I Drum (2nd Rocker Arm Support Means) 
20 trunnion sections (rocking supporting point) 



[Translation done.] 



http ://www4.ipdl .ncipi .go.jp/cgi-bin/tran_web_cgi_ejj e 



5/15/2006 



JP,2005-194986,A [DRAWINGS] 



Page 1 of 3 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 
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[Drawing 2] 
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[Drawing 5] 
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(54) VALVE OPERATING CHARACTERISTIC VARIABLE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a valve operating 
characteristic variable device capable of being composed without 
complicating an engine structure. 

SOLUTION: This valve operating characteristic variable device 1 
varies the valve opening timing and the lift amount of an intake 
valve 6 drivingly opened by a cam 7 formed on a camshaft 8 
according to the operating conditions of an internal combustion 
engine. The device comprises a first rocker arm 9 swingable with 
one end thereof brought into contact with the intake valve, a 
second rocker arm 10 swingable between the cam and the other 
end of the first rocker arm with the cam brought into contact with 
the other end of the first rocker arm, and a second rocker arm 
support means (drum 11) supporting the swing pivot (trunnion part 
20) of the second rocker arm displaceably around the camshaft. 
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